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PREVENT   INFESTATIONS 

Primary  screwworms  breed  only  in  wounds  of  living  animals. 
When  wounds  become  old,  secondary  screwworms  or  ordinary  blowfly 
maggots  may  feed  on  the  dead  tissues.  Watch  all  livestock  for  in- 
juries and  infestations. 

During  the  winter  and  early  in  the  spring,  brand,  mark,  castrate, 
dehorn,  and  dock  animals.  Docking,  dehorning,  and  castrating 
should  be  done  while  the  animals  are  young. 

When  it  is  necessary  to  castrate  during  the  summer  months,  apply 
a  thin,  even  coat  of  dehydrated  pine-tar  oil  (specific  gravity  1.065) 
or  Smear  62  to  all  wounds  every  day  or  two  until  they  are  healed. 
Use  pincer-type  emasculators  on  young  animals  except  hogs  and 
horses. 

Have  young  born  before  screwworms  appear.  During  screwworm 
seasons  apply  pine-tar  oil  or  Smear  62  thinly  about  the  base  of  the 
navels  of  young  animals. 

Eliminate  nails,  projecting  boards,  snags,  and  "catch"  dogs.  If 
chutes  and  pens  are  padded  with  old  automobile  tires,  many  injuries 
will  be  prevented. 

Shear  sheep  and  goats  carefully;  then  apply  pine-tar  oil  thinly  to 
cuts  every  day  or  two  until  they  are  healed. 

Look  for  the  Gulf  coast  ticks  on  the  ears  and  for  the  spinose  ear 
ticks  deep  in  the  ears.  Swab  the  ears  witb  light  applications  of  a 
mixture  of  3  quarts  of  pine-tar  oil,  1  quart  of  linseed  oil  or  cottonseed 
oil,  and  1  pint  of  benzol  at  intervals  of  2  weeks. 

Avoid  overcrowding,  trampling,  prodding,  and  rough  handling  of 
animals  shipped  in  cars  or  trucks. 

See  that  wounds  and  bruises  of  animals  in  shipments  are  not 
infested  with  screwworms  and  that  they  are  promptly  treated. 
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SCREWWORM  CONTROL 

By  W.  E.  Dove,  principal  entomologist,  in  Charge,  Division  of  Insects  Affecting 
Man  and  Animals,  Bureau  of  Entomology  and  Plant  Quarantine,  Agricultural 
Research  Administration 

The  screwworm,  which  is  the  maggot  stage  of  the  fly  Cochliomyia 
americana  C.  and  P.,  causes  a  loss  to  the  livestock  industry  of  the 
United  States  which  has  been  estimated  as  amounting  to  as  much  as 
$10,000,000  yearly.  In  the  winter  and  early  spring  months  its  dis- 
tribution is  usually  confined  to  Florida,  southern  Texas,  and  Mexico. 
Nearly  every  year,  however,  its  range  extends  northward  to  northern 
New  Mexico,  central  Kansas,  northern  Georgia,  and  central  South 
Carolina.     During  the  summer  of  1935  its  spread  included  areas  in 

20  States  from  South  Carolina  to  California  and  isolated  outbreaks 
as  far  north  as  Illinois. 

Life  History  of  the  Screwworm 

The  primary  screwworm  fly  has  four  stages  in  its  life  cycle;  these 
are  the  egg,  the  larva  or  screwworm,  the  pupa,  and  the  adult  fly 
(fig.  1).  The  adult  female  cements  the  mass  of  eggs  to  the  edge  of  a 
wound  or  to  the  soiled  skin  below  the  wound.     These  hatch  in  11  to 

21  hours,  and  the  young  screwwoims  invade  the  wound,  feeding  close 
together  and  forming  a  pocket  in  the  living  flesh.  They  do  not  crawl 
over  one  another  like  ordinary  blowfly  maggots  but  feed  with  the 
pointed  or  head  end  downward  and  with  the  tail  or  blunt  end  exposed 
for  breathing.  The  screwworm  becomes  fully  developed  within  4  to 
10  days,  crawls  out  of  the  wound,  drops  to  the  soil,  conceals  itself  near 
the  surface  of  the  ground,  and  changes  to  the  pupa  or  resting  stage. 
This  stage  usually  lasts  about  7  days.  It  may  last  nearly  2  months 
during  the  winter,  when  the  average  daily  temperatures  of  the  air  are 
approximately  54°  F.  If  the  average  daily  temperatures  are  lower 
than  54°  and  such  temperatures  prevail  for  longer  periods,  they  cause 
the  death  of  the  pupae  in  the  soil.  When  the  flies  emerge  from  the 
pupa  cases  they  mate,  and  within  5  to  10  days  the  females  are  ready 
to  lay  eggs.  During  the  warmer  months  of  the  year  the  total  cycle 
may  be  as  short  as  18  days,  but  it  usually  averages  about  24  days. 

Other  Maggots  in  Wounds 

Almost  nine-tenths  of  all  maggots  collected  from  wounds  of  animals 
in  the  Southern  States  were  identified  as  primary  screwworms.  For 
all  practical  purposes  all  maggot  infestations  should  be  considered 
undesirable,  and  for  every  infestation  of  maggots  the  treatment 
recommended  for  screwworms  should  be  given. 

Where  Animals  Become  Infested 

Before  an  animal  can  become  infested  with  screwworms  it  must  have 
an  injury  on  which  the  screwworm  fly  can  lay  its  eggs.  This  may  be 
a  large  wound  or  merely  a  small  abrasion.  The  causes  of  the  more 
common  injuries  are  readily  recognized,  and  they  suggest  that  differ- 
ent methods  of  handling  or  of  managing  animals  can  effectively 
eliminate  infestations  of  injuries  of  these  types. 
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In  Navels  of  the  Young 

Infestations  are  likely  to  occur  in  the  navels  of  young  animals 
immediately  after  they  are  born.  Such  cases  (fig.  2)  can  be  prevented 
if  the  breeding  program  permits  the  young  to  be  born  when  screw- 
worm  flies  aie  not  present  or  are  least  active.  In  southern  areas, 
where  the  pest  is  active  throughout  the  year,  it  is  necessary  to  give 
special  attention  to  prospective  mothers  and  their  young.  This  also 
applies  to  cows  in  dairies  where  it  is  considered  necessary  to  freshen 
the  cows  by  having  some  calves  born  at  different  times  of  the  year; 
to  sheep  if  lambs  are  raised  to  meet  seasonal  demands,  and  to  autumn 


Figure  1.— The  stages  of  development  of  the  screwworm  fly. 

litters  of  pigs.  A  few  days  before  the  arrival  of  the  young  the  dams 
should  be  placed  in  a  convenient  holding  pasture  and  treated  with  a 
light  application  of  pine-tar  oil  (dehydrated,  specific  gravity  1.065) 
about  the  vulva.  After  the  young  are  born  the  mothers  should  receive 
an  additional  treatment,  and  the  navel  cords  of  each  of  the  young 
should  be  tied  off  about  1  to  2  inches  below  the  belly  and  the  lower 
portion  cut  off  with  a  knife.  If  tincture  of  iodine  is  applied  to  the 
remaining  portion  of  the  cord,  it  will  aid  in  drying  it.  A  light  appli- 
cation of  pine-tar  oil  should  be  applied  on  the  belly  around  the  navel 
to  repel  screwworm  flies. 
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In  Tick  Bites 

The  Gulf  coast  tick  (Amblyomma  maculatum  Koch)  attaches' to  the 
ears  of  different  kinds  of  animals  (fig.  3).  This  tick  occurs  in  the 
coastal  areas  of  the  Southern  States  and  is  seldom  found  as  far  as  100 
miles  from  the  Gulf  of  Mexico  or  the  South  Atlantic  seaboard.     It  is 


Figure  2. — Screwworms  in  navels  often  result  in  the  death  of  newborn  animals. 

present  from  June  to  November,  and  its  bites  result  in  soreness, 
swellings,  and  infestations  by  screwworms.  Wittf  the  first  appearance 
of  the  tick  it  is  recommended 
that  a  mixture  of  3  quarts  of 
pine-tar  oil,  1  quart  of  linseed 
or  cottonseed  oil,  and  1  pint 
of  benzol  be  applied  by  hand 
to  the  inside  and  outside  of 
the  ears  of  animals.  When 
the  oil  is  applied  to  ticks  on 
the  ears  it  causes  the  female 
ticks  to  die  before  they  lay 
eggs,  repels  other  ticks  from 
attaching  for  a  period  of 
about  2  weeks,  and  keeps 
screwworm  flies  away  from 
the  injuries  for  a  few  days. 
In  the  arid  sections  of  the 
Southwest  the  spinose  ear 
tick     (Ornithodoros    megnini 

Duges)  attaches  itself  deep  Figure  3.— Injuries  produced  by  the  long  moutb  parts  of  the 
in  the  ear  and  Causes  SCreW-  Gulf  coast  tick  invite  screwworm  attack. 

worm  infestations.  For  control  of  this  species  it  is  first  advisable  to 
loosen  the  mass  of  debris  and  ticks  with  a  loop  of  wire  so  that  a  mixture 
of  3  parts  of  pine-tar  oil  and  1  part  of  linseed  oil  can  more  effectively 
reach  different  places  in  the  ear.  The  treatments  should  be  made  at 
intervals  of  about  30  days. 

In  Castration  Wounds 

Castration  wounds  made  with  a  knife  are  highly  attractive  to  screw- 
worm flies  and  are  likely  to  lead  to  serious  infestations  (fig.  4).     Use 
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may  be  made  of  pincer-type  emasculators  on  bulls,  rams,  and  bucks 
during  any  season  of  the  year.     When  these  instruments  are  properly 

used  they  do  not  produce  in- 
juries that  attract  screwworm 
flies.  If  it  is  possible,  animals 
should  be  emasculated  when 
they  are  young.  Bloodless 
emasculators  are  not  recom- 
mended for  boars.  If  it  is 
necessary  to  castrate  hogs  or 
other  animals  during  the 
screwworm  season,  it  is  im- 
portant to  keep  them  in  hold- 
ing pens  and  to  treat  the 
injuries  with  pine-tar  oil  or 
Smear  62  each  day  until 
they  are  healed. 

In  Dog  Bites 

The  use  of  dogs  to  catch 
animals  is  a  reprehensible 
practice  and  one  that  leads 
to  trouble  with  screwworms. 
The  animals  caught  by  dogs  suffer  a  number  of  minor  injuries,  each 
of  which  is  capable  of  causing  screwworm  infestation  (fig.  5). 


Figure  4. — Screwworms  in  knife  castrations  may  be  elimi 
nated  by  the  use  of  pincer-type  emasculators. 


Figure  5.— Bites  of  "catch"  dogs  result  in  numerous  cases  of  screwworms. 
In  Snags  and  Scratches 

Infestations  due  to  hooking  and  goring  may  be  reduced  by  the  use 
of  polled  animals,  by  dehorning  calves,  and  by  removing  the  tips  of 
the  horns  from  older  animals.  Projecting  boards,  loose  barbed  wire, 
fences  needing  repair,  poorly  constructed  pens  and  chutes,  and  rough 
handling  of  animals  are  responsible  for  preventable  cases  of  screwworms. 

Injuries  should  be  looked  for  each  day  and  given  a  light  application 
of  pine-tar  oil  or  smear  62. 

In  Other  Injuries 

Other  causes  of  infestation  include  branding,  dehorning,  earmark- 
ing, shear  cuts,  boils,  injuries  due  to  the  fighting  of  rams,  eating 
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prickly  pear,  sore  mouth,  pinkeye,  horn-fly  bites,  hog  bites,  docking  of 
lambs'  tails,  breeding  injuries,  and  warts.  Infestations  in  such  in- 
juries may  be  prevented  by  timely  applications  of  pine-tar  oil  or 
smear  62  (fig.  6). 

Treatment  of  Screwworm  Cases 

Proper  treatments,  as  described  below,  kill  screwworms  without 
injuring  the  wounds. 

(1)  Swab  the  wound  with  cotton  to  remove  pus,  blood,  and  blood 
serum.  Spray  benzol  (commercial  90  percent)  into  the  wound  with  a 
rubber-bulb  syringe  to  stop  the  flow  of  serum  and  blood. 

(2)  Add  more  benzol  and  plug  the  opening  of  the  wound  with  cot- 
ton.    The  excess  benzol  is  absorbed  by  the  cotton,  and  fumes  are  con- 
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Figure  6.— Immediate  use  of  pine-tar  oil  on  brands  and  other  wounds  repels  the  screwworm  fly. 

fined  to  the  cavity  of  the  wound.  The  fumes  of  benzol  kill  screw- 
worms  when  they  are  breathed  by  the  worms.  Do  not  remove  worms 
or  cotton,  for  they  will  drop  out  naturally. 

(3)  Cover  the  cotton  plug  and  wound  with  dehydrated  pine-tar  oil 
(specific  gravity  1.065)  to  keep  flies  away  and  to  aid  healing.  Thin 
applications  of  pine-tar  oil  should  be  made  to  the  wounds  every  day 
or  two  until  healing  is  complete. 

Misti eatments  with  coal-tar  creosote  and  strong  stock  dips  delay 
healing  and  cause  large  wounds  that  furnish  breeding  places  for 
screwworms  for  a  long  time. 

When  wounds  are  difficult  to  treat  or  when  they  occur  in  valuable 
animals,  the  services  of  a  competent  veterinarian  should  be  secured. 

A  New  Remedy  for  the  Treatment  and  Prevention  of 
Screwworm  Infestations 

A  new  remedy  known  as  Smear  62  is  composed  of  the  following 
ingredients :  parts  by  weight 

Diphenylamine  (technical  grade) 3% 

Benzol  (commercial) 3H 

Turkey  red  oil  (pH-10  or  neutral) 1 

Lamp  black 2 

The  diphenylamine  is  dissolved  in  the  benzol,  preferably  by  placing 
the  two  substances  together  and  allowing  them  to  stand  12  to  24 
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hours.  Benzol  is  highly  flammable  and  should  be  kept  away  from 
flames  and  lighted  cigarettes  or  cigars.  If  heat  is  used  to  hasten 
solution,  the  container  holding  the  benzol  and  diphenylamine  may  be 
placed  in  a  vessel  of  hot  water,  the  benzol  container  being  left  un- 
corked until  the  diphenylamine  is  dissolved.  Alter  the  diphenylamine 
is  dissolved  the  turkey  red  oil  is  added  and  the  mixture  thoroughly 
shaken.  The  lamp  black  is  then  stirred  in  gradually  and  the  mixing 
continued  until  the  compound  attains  a  smooth,  even  texture  of  about 
the  consistency  of  molasses.     It  is  then  ready  for  use. 

In  treating  an  animal  infested  with  screwworms,  the  remedy  is 
best  applied  with  a  1-inch  paint  brush.  The  material  is  simply 
swabbed  into  the  wound,  care  being  taken  that  it  is  pushed  well  into 
all  the  pockets  made  by  the  maggots  and  painted  around  the  wound 
where  blood  and  wound  exudate  have  made  the  surrounding  tissue 
attractive  to  flies  and  susceptible  to  infestation  or  to  fly  blows. 

For  protecting  uninfested  wounds,  such  as  those  caused  by  shear 
cuts,  castrations,  dehorning,  and  docking,  it  is  sufficient  to  cover  the 
raw  tissues  and  surrounding  area  thoroughly  with  a  coating  of  the 
smear.  In  treating  castration  wounds  some  of  the  material  should  be 
pushed  slightly  into  the  openings  of  both  sides  of  the  scrotum. 

Spread  Through  Shipment  of  Animals 

The  shipping  of  infested  animals  often  results  in  the  spread  of 
screwworms  to  uninfested  localities.  Before  animals  are  shipped,  all 
injuries  should  be  treated  to  prevent  infestations  while  in  transit,  and 
all  infested  wounds  should  be  carefully  treated  to  insure  death  of  all 
screwworms  in  wounds.  Injuries  caused  by  improper  handling,  by 
kicking  or  striking,  and  by  poking  with  clubs,  canes,  endgate  rods, 

poles,  whips,  and  other 
devices  should  be  avoided, 
as  injured  animals  can 
become  infested  while  in 
transit  in  screwworm- 
infested  territory.  Many 
cases  are  traced  each  year 
to  shipments  by  truck  to 
and  from  local  auction  sales. 

Desirable  Equipment  for 
Care  of  Cases 

Hospital  pens  with  sup- 
plemental feeds  should  be 
used     for     animals     under 

Figube  7.— Screened  house  for  protection  of  wounded  sheep    treatment,  and  if  SUch  pens 
and  goats  from  the  screwworm  fly.  ^    provided   with    a    treat_ 

ing  chute,  unnecessary  handling  of  animals  will  be  eliminated.  Valu- 
able animals  and  those  that  have  severe  wounds  may  be  conveniently 
handled  in  a  screened  hospital  house  (fig  7).  For  the  protection  of 
sows  and  their  litters  many  breeders  screen  the  doors  and  other  out- 
lets of  farrowing  houses  so  as  to  make  them  flyproof  and  are  careful 
to  prevent  flies  from  getting  inside. 
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